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HEW HEAT-STABLE IRON OXIDE BUVCK PIGMENTS, PROCESSES 
FOR THEIR PRODUCTION AND THEIR USE 



ABSTRACT OF THE DISCLOSURE 

A heat-stable Iron oxide black pigment resistant to hydrothermal 
treatihent in air at temperatures above 180*^0 and which has a 
specific BET surface of 0.5 to 5 m^/g.is useful as a coloring 
agent for building materials, paints, cements » bricks and so 
forth and is prepared by reacting an aqueous solution of FeOOH, 
iron(II) salts and alkalis at elevated temperature and precipitating 
_ iron oxide from thei solution with Na2C02 at temperatures in 
the range from SCC to the boiling point of the solution. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS t 

1. A neat-Stable Iron oxide black pigment resistant to 
hydrotnermal treatment In air at temperatures above 180**C and 
which has a specific BET surface of 0.5 to 5 m^/g, 

2. A process for preparing a heat -stable Iron oxide black 
pigment resistant to hydrothermal treatment In air at temperatures 
above 1B0/*C and which has a specific BET surface of 0.5 to 5 m^/g 
which comprises reacting an aqueous solution of PeOOH, an Iron(II) 
salt and an alkali at elevated temperature and precipitating Iron 
oxide from the solution with Na2C03 at temperatures In the range 
from BO*C to the boiling point of the solution. 

3. A process according to claim 2 wherein after said re- 
action, the pH value of the reaction mixture Is raised to above 
9.5 and the mixture is subjected to a post-reaction for 1 to io 
hours . 

4. A process according to claim 2 wherein the sodium 
carbonate is In the form of a Na2C03-contalnlng alkali metal 
hydroxide. . 

5. A process according to claim 4 wherein after the re- 
action the pH value of the reaction mixture la raised to above 8.5 
and the mixture is subjected to a post-reaction for 1 to 10 hours. 
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Sm A heat-Stable iron oxide black pigment prepared by a 

process according to claim 2, 



7. A colored building material containing a color imparting 

amount of an iron oxide black pigment according to claim 1. 

6* A colored paint containing a color imparting amount of 

an iron oxide black pigment according to claim 1. 

9. A colored fiber-reinforced cement containing a color 
Imparting amount of an. iron oxide black pigment according to claim 
1. 

10. A colored lime^sand brick containing a color imparting 

amount of an iron oxide black pigment according to claim 1. 

FETHERSTONHAUGH & CO. 
OTTAWA, CANADA 

PATENT AGENTS 
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New heat'*8table iron oxide black pigments^ procaaaas for 
their production and their use 

S This invention relatea to new heat*-atable iron 

oxide black pigmented to proceaaae tor their production 
and to their uae* 

BACKGROUND OF THE IIIVgMTlQM 

Pigments based on magnetite (FegO^) having particle 
sizes in the range from 0.1 to 2.0 ^tol are used for a wide 
range of applications. As black pigments, they are used 
for coloring building materials and lacquers* Their 
magnetic properties are utilized in one-component toners 
for photocopiers. Their heat resiistance is generally 
judged to be adequate. However, where they are used in 
building materials which harden under hydrothermal 
conditionsy tliey iihdergo a change in dolor to red or brown. 
Picjments having the narrowest possible particle size 

2Q distributioh are generally required to obtain optimal 

v.. ..;'ip:?'6perties.. 

the production of such pigments is an 
iinpoirta^^ The general processes by 

>^hidh j^igmj^nts: of the type in question pah be produced have 

.■^■y'. ■■:.[ ■ 900 257 describes the so-called 

, lirebi^^ l^rocess in which iron(IZ) salts are reacted 

witjh^^^a in the presence of alkailis to form 

"":.v-:'P^30^;pigm 

V ^^bt^ the twb«*d;tep precipitation process. 

, " to lAis/prc^ ^ich is dieseribed in 0S-A 2,631,085, an 

1^ iron ( III) hydroxide is reacted with 

adciitipn of alkalis; to f om auaigxietlte 
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heat , resistance of thesis pigments : is 
;;iniaidequ^^^^^ it has only been posisible. to 
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use oxpensive mixed-phase pigments^ such as for example 
meiaK ID-containing ferrites (for example copper /manga- 
nese ferrites)* 

^^3^4 pigments having very good color properties 
can be produced by the two-step process* Pigments such 
as these are also distinguished by a narrow particle 
size distribution* 

Magnetite <Fe304) crystallizes . in the cubic system 
with a spinel structure in the structure type O^J^ 
Development of the crystal faces ClOO) leads to cubic 
crystals and* of the (111) crystal faces « to the 
octahedral forma which have hitherto been observed among 
the magnetite pigments* With irregular shaped pigments 
particles* there is no development of a defined crystal 
face* 

The object of the present invention is to provide 
iron oxide black pigments which do not undergo any 
change of color in the production of ateam-hardened 
building materials such as for example* lime-aand bricks 
^or fiber-reinforced cement or ^diff^LS 

BRIEF DESCRIPTION OF THE IWVENTIOM 

It has now surprisingly been found that* using 
Na2C03 aa the precipitant and precipitation temperatures 
of from B€PC to the boiling point or NaOH/Na2C03 mix- 
tures ms precipitant* it is possible by the two-^step 
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precipitation process to obtain iron oxide black pigments which/ 
in the absence of further measures, withstand the necessary 
autoclave treatment without changing color. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to heat-stable iron oxide 
black pigments and the process for production, of such pigments. 

These pigments show the desired black color tinged with 

blue and have a low specific surface of approximately 0.5 to 5 
2 

m /g combined with good dispersibility . 
10 Accordingly / one aispect of the present invention relates 

to heat-stable iron oxide black pigments which are resistant to 
hydrothermal treatment in air at temperatures above 180^C and 
which have a specific BET surface, as determined by the nitrogen 




there is provided a process for preparing a heat-stable iron oxide 
black pigment resistant to hydrothermal treatment in air at 

temperatures above ISO^C and which has a specific BET surface of 

* 2 • • 

0.5 to 5 m /g which comprises reacting an aqueous solution of 



method (DIN 66 131), of 0.5 to 5 tti/g. 



According to another aspect of the present invention 




20. FeOOH, an iron(II) salt and an alkali at elevated temperature and 



precipitating iron oxide from the solution with Na^CO^ at 
temperatures in the range from BO^C to the boiling point of the 



solution. 



In preferred, embodiments : after said reaction, the pH 



.value of the reaction mixture is raised to above 8.5 and the 
[■■•'taixture is subjected to a post-reaction under reaction conditions 
:: • f or i to 10 hours; and the sodium carbonate is in the form of a 



Na^CO^-coniiaining alkali metal hydroxide. 



3v: 



1331274 



NazCOa solu-tion or mixtures of NaaCOa and NaOH are added 
to a suspension of a-FeOOH in an iron salt solution until 
5 precipitation of the Iron salts is complete, followed by 
stirring at the reaction temperature of 70 to the boiling 
point until ttie reaction is complete. The pH value is then 
adjusted to values above 8.5 by addition of more sodium 
hydroxide, followed by stirring for a time. 

10 After working up in the usual way (filtration, washing 

and drying) , the pigments obtained are incorporated in 
fiber-reinforced cement which is. then treated in an 
autoclave for 8 hours at 180^C/8 bar or for 4 hours at 
204*C/16 bar. The pigmenting level is 5%. The 

15 formulations are described in H. Gundlach^ "Dampfgehartete 
Baustoffe (Steam-Hardened Building Materials) , Wiesbaden- 
Berlin, 1973, pages 229 et seg. The hardened fiber- 
reinforced cement blocks were visually assessed. 

20 Example 1 

39. 1 of a suspension of a-FeOOH (55 g/1) in an aqueous 
FeSO^ solution (5^3 g/1), Fe™:Fe" ratio 1.8, are heated with 
stirring (800 r. p.m.) to 90* C under inert conditions (Nj) in 
a 60 liter stirred vessel, followed by the addition over a 

25 period of 10 minutes of the quantity of NazCOa required for 
precipitation (6.9 1; 210 g/1)* After stirring for 5 
hours, the pH value is adjusted to pH 9.5 with sodium 
hydroxide (400 g/1), followed by stirring for another 4 
hours. The consusnption of KaOH is 1.1 1. The vessel is 

30 • then ^ened and its contents stirred for 1 hour in the 
absence of nitrogen. 

After filtrat:ion and washing, the product is dried at 

40*C. 

The magnetiite obtained is cube**shaped with chamfered 
.35 : edges. 

A 26 187 - 4 - 



Particle size: 1.5 /ini 

Specific surface (BET): 1.2 mVg* 

Example, 2 

5 40 1 of a suspension of a-FeOOH (53 g/1) in an aqueous 

FeS04 solution (50 g/1), Fe"':Fe" ratio 1.8, are heated with 
stirring (800 r.p.m.) to 70*C under inert conditions (Ng) in 
a 30 liter stirred vessel, followed by the addition over a 
period of 8 minutes of the cpaantity of a mixture of NagCOa 
10 and NaOH in the form of an aqueous solution required for 
precipitation (3400 ml? 207 g/1 : 2600 ml; 206 g/1). 

The mixture is then heated at 90 'C in 60 minutes and 
stirred for 4 hours. 

The apparatus is then opened and its contents stirred 
15 for 1 hour in the absence of nitrogen. 

After filtration and washing, the product is dried at 

40'C. 

The magnetite obtained is transitional between cubic 
and rhombododecahedral in shape. 
20 Particle size: 0.5 
Specific surface (BET): 3.0 

Fiber«*reinf orced cement blocks were produced using the 
25 magnetite pigment of Example l and hardened for 8 h at 
180*0/8 bar. 

BxaittPl^ ?b 

Fiber-redLnf orced cement blocks were produced using the 
30 magnetite pigment of Sxaxiiple 2 and hardened for 8 h at 
204*G/16 bar. 

Comparison Example la 

. Fiber-*reinf orced cement blocks were prod^iced using a 
35 commercially available blue-ringed iron oxide blade pigment 
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(Bayferrox® 306, a product of Bayer AG) and hardened for 
8 h at 80*C/8 bar. 

5 Piber-reinforced cement blocks produced using the same 

pigment as in Comparison Example la were hardened for 4 h 
at 204*C/16 bar. 

Example Yig^qjl Wl9X XWPV^^^i<=>n 

10 3a Deep black 

3b Deep black 

Comp. la Brown-black 
Comp. lb Brown ^ 
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